Abstract
Introduction
In ATM networks , a key issue is how to trade-off real-time performance versus non-real-time performance. Several ATM classes are defined in the ATM 4.0 traffic management 4.0 specification [I] . ATM defined classes that require real-time service include real-time traffic include RT-VBR traffic, while non-real-time classes of traffic include ABR and UBR traffic. RT-VBR traffic include compressed video and audio. ABR and UBR include TCP/IP traftic, file transfer, email, and telnet services. Scheduling at the ATM switch is one technique that may be used to control the performance tradeoff between different classes of traffic [2, 3] .
Several works have done analytical analysis of the performance of a statistical multiplexer where one class of traffic is real-time traffic and the other class of traffic is non-real-time.[4-81. For real-time traffic each packet has a deadline and will be dropped if its deadline is exceeded before it is served. The performance criterion is the fraction of real-time packets that are dropped. For nonreal-time traffic there is no deadline and the performance criterion is minimal delay. These works include Chipalkatti, Kurose, and Towsley [4] [7] , Huang and Alberto Leon Garcia [8] . Others authors such as Lazar and Pacifica [9] have studied similar problems using discrete event simulation assuming Markov-Modulated Poisson Process (MMPP) arrival statistics. The authors of the analytical studies have made the assumption that the number of arrivals of real-time and non-real-time classes arriving in each constant service time are geometrically distributed. This assumption of geometrically distributed batches does not have a physical interpretation in a statistical multiplexer. A Bernoulli process would be a much more realistic assumption. See Perros and Elsayeed [IO] . Rather the geometric batch assumption is made to allow an analytical analysis of the problem. It is a required assumption that is a necessary and sufficient condition for there to be a Markov chain when there is real-time traffic [5, 6] . In this paper discrete event simulation is used to investigate how sensitive the performance is to the geometric batch arrival assumption. . In [4] the authors compare the performance of heuristic scheduling algorithms they called Minimum Laxity Threshold (MLT) and Queue Length Threshold (QLT). In MLT non-real-time is given priority until there is a real-time packet within a threshold of its deadline. In QLT real-time is given priority until the non-real-time queue length exceeds a threshold. In [4] for the parameters 0-7695-0306-3/99 $10.00 0 1999 IEEE looked at it is shown that MLT and QLT give a similar trade-off and therefore since QLT is simpler to implement, it is preferred. In [5, 6] it is shown that while true for the parameters looked at in [4] , this is not generally true. For larger real-time lifetimes, MLT becomes greatly superior to QLT in providing a trade-off between real-time and non-real-time performance.
Methodology
In [4, 5, 6 ] a statistical multiplexer is studied with the traffic classes of real-time and non-real-time. The service time is a constant. Each real-time packet has an identical lifetime 2. After the packet has been in the service queue for its lifetime; the packet will be discarded. For [4] stationary performance is studied. For [5, 6 ] the same problem is studied for nonstationary burst arrivals. For the bursting arrival class the arrival rate for each class is 40% of the service rate for 75 service time units, then it increases to 60% of the service rate for 50 service time units before returning to 40% of the service rate for another 125 time units. For the other arrival class the arrival rate remains at a constant 40% of the service rate. Because the analysis in [5, 6 ] is a nonstationary analysis, the non-real-time performance measure is non-real-time queue length because delay cannot be obtained from queue length for a nonstationary analysis. For real-time traffic the performance measures are real-time loss rate and real-time service rate. For the simulation results for real-time only real-time service rate is available because real-time loss rate would take excessive amounts of model execution time. But real-time service rate is an indirect indicator of real-time loss rate. Higher real-time service rate will result in lower real-time losses. The analytic techniques used in [5, 6] For the sensitivity analysis the real -time lifetime 2 is 6 service time units. For all results in this paper, the MLT threshold is 4, and the QLT threshold is 9. 
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